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. NO FURTHER ACCELERATED ACTION JUSTIFICATION FOR
CAUSTIC LEAK

PAC REFERENCE NUMBER: 000-190

IHSS Number 190

Operable Unit 1A

IHSS Group 000-3

Unit Name Caustic Leak

Approximate Location N749,000, E2,082,000 - Steam plant (Building 443) catch
basin to Pond B-1 via Central Avenue ditch and South
Walnut Creek

Date(s) of Operation or Occurrence
. December 3 and 4, 1978 and January 6, 1989

Description of Operation or Occurrence

On December 3 and 4, 1978 a bulk caustic storage tank leaked 1nto 1ts spill catch basin
Due to operator error, a sodium hydroxide (NaOH) solution was subsequently released
from the catch basin to the Central Avenue Ditch The sodium hydroxide solution flowed
eastward down the Central Avenue Ditch and was diverted to South Walnut Creek and
Pond B-1 for temporary containment (DOE 1992) Figure 1 shows the location of IHSS
000-190

On January 6, 1989, caustic solution was released from the same Building 443 tank
mvolved 1n the December 1978 incident, into 1ts secondary containment (spill catch
basin) The outlet pipe and valve on the tank deteriorated to the extent that the pipe
disconnected from the tank Due to cold weather, the caustic froze which prevented
further leakage (DOE 1992)

Physical/Chemical Description of Constituents Released

The December 1978, incident involved about 1,000 to 1,500 gallons of caustic solution

that was composed of 12 5 Normal NaOH (sodium hydroxide) also expressed as 50

percent NaOH This 1s generically referred to as concentrated sodrum hydroxide The

January 1989 incident involved about one to three gallons of concentrated caustic
. solution (DOE 1992)
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Responses to Operation or Occurrence

In response to the December 1978 incident, immediate steps were taken to 1solate the
contamination, treat the contaminated runoff, and divert drainage from adjacent areas
These steps included the following (DOE 1992)

o Duvert the 400 area snow melt water across Central Avenue Ditch to the 700 area
drainage,
Dam the upper Central Avenue Ditch above the B-Series ponds near the cattle fence,
Divert Building 995 sewage effluent to Pond 207B-South and retain Pond B-3 as a
reserve pond,
Rope off the upper portion of the Central Avenue Ditch,
Pump Pond B-2 to Pond A-2 and hold Pond B-2 as a last resort catch pond, and,
Neutralize Pond B-1 by adding 1,400 pounds of alum and then pump this Iiquid to
Pond 207B-North

Follow-up response activities to the December 1978 mcident included (DOE 1992)

e Neutralize the Central Avenue Ditch water between Fifth and Tenth Streets by adding
5,000 pounds of alum,
Complete final sampling of Pond 207B-North on about January 19, 1978,
Monitor the pH of the ditch On March 23, 1979, the ditch was considered to be no
longer a problem and runoff from ditch was allowed to be discharged offsite,
On about May 4, 1979, Pond 207B-North liquid was dramned into Pond B-2, and,
On about June 29, 1979, the remamming liqud i Pond B-1 was declared
environmentally acceptable and sprayed on the adjacent hillside

The tank leak was 1dentified and all repairs were completed Furthermore, the incident
was reviewed with all Stationary Operating Engineers at the Central Steam Plant and they
were directed to review all standard operating procedures on chemical handling and
storage An incident report was prepared (DOE 1992)

In response to the January 1989 incident, the tank was temporarily repiped and emptied
The removed caustic was neutralized and transferred to Building 374 for treatment as a
process waste (DOE 1992)

Fate of Constituents Released to Environment

IHSS 000-190 has been sampled 1n many locations as part of investigations of other
neighboring IHSSs Figure 2 shows these sample locations As discussed below, only a
subset of the data from these locations are used 1n the justification for No Further
Accelerated Action (NFAA) for IHSS 000-190

PROPOSED REVISION OF THE IHSS BOUNDARY

The current boundary of IHSS 000-190 1s the Central Avenue ditch from the steam plant
(Bulding 443) to South Walnut Creek and Pond B-1 (see Figure 1) As shown in Figure
2, some IHSSs overlap or are directly adjacent to IHSS 000-190 From west to east, these
IHSSs are 400-129 (IHSS Group 400-7), 400-157 1 (IHSS Group 400-7), 400-802 (IHSS
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Group 600-2), 600-1004 (IHSS Group 600-5), 800-164 3 (IHSS Group 800-6), 900-153
(IHSS Group 900-2), and 900-113 The status of these IHSS Groups/IHSSs 1s as follows

o THSS Group 400-7 1s st1ll under investigation/accelerated action pursuant to the
IASAP Addendum #IA-02-05 (DOE 2002a) and the ER RSOP Notification #02-06
for IHSS Group 400-7 (DOE 2002b),

o IHSS Group 600-2 has an approved NFAA (DOE 2003a) (CDPHE 2003a),
o IHSS Group 600-5 will be investigated 1n the future,

o THSS Group 800-6 has an approved NFAA (DOE 2003b) (CDPHE 2003b)
e IHSS Group 900-2 has a Data Summary Report in preparation, and

e THSS 900-113 (the Mound Site) was remediated pursuant to a Proposed Action
Memorandum (PAM) (DOE 1997)

It 1s proposed that IHSS 000-190 not include those ditch sections where the above noted
IHSSs overlap or are adjacent to the ditch The data for the sampling locations in IHSS
000-190 that are associated with the neighboring IHSSs have been or will be used to
make an accelerated action determination or to justify an NFAA for the neighboring
IHSSs It 1s proposed that these ditch sections and associated sampling locations be
removed from [HSS 000-190 The revised IHSS 000-190 boundary 1s depicted on Figure
2 The revised THSS consists of three reaches of the Central Avenue Ditch, the first reach
1s from the east end of PAC 600-1004 to the west end of IHSS 800-164 3, the second
reach 1s from the east.end of IHSS 800-164 3 to the west end of THSS 900-153, and the
third reach 1s from the east end of IHSS 900-113 to Pond B-1 (1ncludes a portion of South
Walnut Creek just above Pond B-1)

CHARACTERIZATION SUMMARY

The sample density for characterizing IHSS 000-190 (as revised) 1s highest at 1ts east end,
and tapers off just west of IHSS 900-153 (see Figure 2) There 1s a lack of sample
locations 1n IHSS 000-190 (as revised) due west and east of THSS 800-164 3
Nevertheless, the characterization of IHSS 000-190 1s adequate for the following reasons

o The Central Avenue Ditch soil contamant characteristics at IHSS 800-164 3 are
expected to be representative of soil just west (upstream) of this location IHSS 800-
164 3 has an approved NFAA Concentrations of constituents in the Central Avenue
Ditch so1l at this location are well below the WRW ALs (DOE 2003b)

e Immediately downstream of IHSS 800-164 3 (to the east), there are swales
discharging from the south that originate from the former Building 865 (surface water
stations GS28 and GS43 [see Figure 3]) The former Building 865 1s part of IHSS
Group 800-1, which has an approved NFAA Furthermore, this discharge would
ultimately pass through the downstream section of the Central Avenue Ditch, which
has been characterized, and 1s discussed herein

Table 1 summarizes the sample analysis activities at IHSS 000-190 based on current
available data collected at locations within the revised boundary shown on Figure 2 As
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can be seen 1n Table 1, most surface so1l and subsurface so1l samples were analyzed for
metals, radionuchdes, VOCs, SVOCs, pesticides, and PCBs

The surface and subsurface soil data are summanzed 1n Tables 2 and 3, respectively
These tables show analytes that were detected above background (see discussion below)
In these tables, the following decision rules were applied to the calculation of summary
statistics

1 Data rejected during validation was elimmnated from the data set before computing
statistics

2 The maximum value is the highest detected value observed

3 The average was computed using only data that are above background concentrations

Figures 4 and 5 show, for surface and subsurface soil, respectively, all the data that were
detected above background, and that have a RFCA Wildlife Refuge Worker (WRW)
Action Level The ALs are from RFCA Attachment 5, dated June 5, 2003 (DOE,
CDPHE, EPA 2003) Background levels for inorganic constituents for subsurface soil
are from the Background Geochemical Characterization Report (DOE 1993) Background
values for surface soils are from Geochemical Characterization of Background Surface
Soils Background Sotls Characterization Program (DOE 1995) All background values
used for comparison are the mean background value plus two standard deviations Any
detection of an organic compound 1s considered an above background level observation

SURFACE SOIL ASSESSMENT

As shown 1n Table 2 and Figure 4, surface soil at IHSS 000-190 contains above
background radionuchides (plutonium-239, americium-241, uranium-234, uranium-235,
and uranium-238), several metals, and the xylene and fluoranthene However,
concentrations are well below the WRW ALs

APPLICATION OF THE SUBSURFACE SOIL RISK SCREEN

Screen 1~ Are Contaminant of Concern (COC) Concentrations Below Table 3
Wildhfe Refuge Worker (WRW) Soil Action Levels?

Yes Although several organics and radionuchide concentrations were above background,
the concentrations do not exceed the WRW ALs (see Table 3 and Figure 5) In
accordance with Figure 3 of RFCA Attachment 5, Screen 4 1s performed next given a
“yes” response to Screen 1

Screen 4 - Is there an environmental pathway and sufficient quantity of COC that
would cause exceedance of surface water standards (SWS)?

No Erosion 1s the most significant and obvious pathway whereby surface water could
become contaminated by subsurface (and surface) so1l contaminants Although IHSS
000-190 1s not 1n a high erosion area as defined by Figure 1 of RFCA Attachment 5
(DOE, CDPHE, EPA 2003), 1t 1s a drainage and 1s subject to erosion, particularly during
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high flow events The water quality data for surface water station SW022 (Table 4),
located at the eastern end of IHSS 000-190 (see Figure 3), shows there are
plutonium-239/240, americium-241, and metals that exceed the surface water ALs (DOE,
CDPHE, EPA 2003) However, thss 1s largely a result of the Central Avenue Ditch
collecting runoff from the southern portion of the Industrial Area (including a portion of
the 903 Pad where above background levels of radionuclides, metals, and organics 1n
surface soil 1s common The Central Avenue Ditch represents a small area relative to the
area drained by the ditch  Also, the soil in the Central Avenue Ditch 1s not uniquely
contaminated relative to the surrounding soil 1n the Industrial Area It 1s worthy of note
that nearby IHSS Groups 900-3 (904 Pad), 800-4 (UBC 886), and 800-1 (UBC 865),
where runoff drains to the Central Avenue Ditch, all have approved NFAAs and did not
require removal of soi1l because so1l constituent concentrations were below the WRW
ALs

SW022 1s also not a Point of Compliance (POC) 1n accordance with Attachment 5 of
RFCA (DOE, CDPHE, EPA 2003), and therefore, the water quality data at this station 1s
used strictly for assessment of runoff water quality within the Industrial Area
Compliance with the surface water action levels has always been achieved at the POCs
downstream of the Central Avenue Ditch, Pond B-5 discharge (GS08), and further
downgradient where Walnut Creek crosses Indiana Street (GS03)

NFAA Summary

THSS 000-190 1s proposed for NFAA The boundary of the IHSS has been revised to not
include those ditch sections where IHSSs overlap or are adjacent to the ditch because data
for the ditch soil at these"locations has been or will be used to make an accelerated action
determunation or justify an NFAA for the neighboring IHSSs Within the revised IHSS
000-190 boundary, constituent concentrations 1n both surface and subsurface soi1l are well
below the WRW ALs Application of the Subsurface So1l Risk Screen from RFCA
Attachment S also indicates no significant potential to impact surface water quality
Surface water quality 1s impacted at surface water station SW22, located at the distal end
of the IHSS However, this is largely a result of the Central Avenue Ditch collecting
runoff from the southern portion of the Industrial Area (including a portion of the 903
Pad where above background levels of radionuclides, metals, and organics in surface so1l
are common The soil 1n the Central Avenue Ditch 1s not umquely contaminated relative
to the surrounding soil 1n the Industrial Area The Central Avenue Ditch also represents a
small area relative to the area dramned by the ditch Compliance with the surface water
action levels has always been achieved at the POCs downstream of the Central Avenue
Ditch Lastly, the release that rendered the ditch an IHSS was a caustic spill which raised
the pH of the water The documentation shows the water was adequately neutralized
with alum shortly after the spill event Therefore, 1t 1s concluded that no further
accelerated action 1s required at IHSS 000-190
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. Table 1 Central Avenue Ditch Analytical Program
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1

Table 4 Station GS-22 Surface Water Quality Summary

ANALYTE # of IMean Min Max # of SWAL  |Unit

Samples Samples >

SW AL

AMERICIUM-241 71 008 0 176 6 0 15|pCil
PLUTONIUM-239/240 70 041 0 9.49 19 031»5#%/1
URANIUM-233,-234 71 050 0022 175|NA NA pCi/l
URANIUM-235 71 003 of 0187|NA NA pCVI
URANIUM-238 71 063] 0039 2 601|NA NA pCy/l
Tot U 71 116] 0061 3913 0 10[pCi/i
Hardness as CaCO3 mg/L 5 68 00 24 170|NA NA ug/l
ALUMINUM 26| 534500 262]  47300|NA NA ug/]
ANTIMONY ~ 26| 18.75 0.92 55.7 21 -6ltgn -
ARSENIC ’ 26 278 092 15:2 26 0 04 5
BARIUM 26| 7146 28 8 295 0 490|ug/!
BERYLLIUM 25 031 001 29 0 4|ugh
CADMIUM 26 027 004 0 72[NA NA ugf!
CALCIUM 26| 2194077 7360]  39500|NA NA ug/l
CHROMIUM 26 6 62 0 41 443 0 50]ug/l
COBALT 26 176 01 12|NA NA ug/!
COPPER 25 1117 47 35 6|NA NA ug/l
IRON 26| 481338 228]  40200{NA NA ug/!
LEAD 25 736 078 31 1|NA NA ug/l
LITHIUM 26 1185 21 122|NA NA ug/l
MAGNESIUM 26| 4366 15 1460 9370[NA NA ug/l
MANGANESE 26] 9532 75 844|NA NA ug/l
MERCURY 25 0.06 0.05 0.13) 25 0.01[ug/
MOLYBDENUM 26 11 011 2 4|NA NA ug/!
NICKEL 26 520 081 33 9[NA NA ug/!
POTASSIUM 26| 461923 2210|  11800|NA NA ug/!
SELENIUM 26 060 01 18 0 4 6Jug/
SILICON 5| 4612 00 1530 8340[NA NA ug/!
SILVER 26 018] 0025 0 59|NA NA ug/l
SODIUM 26| 31484 62 6040| 245000|NA NA ug/l
STRONTIUM 26| 12675 338 286|NA NA ug/l
THALLIUM 26 054 0075 22 10 0.5/ugh
TIN 25 060 024 15|NA NA ug/l
VANADIUM 26 12 50 19 86 9|NA NA ug/l
ZINC 26| 9083 271 205|NA NA ug/l

Exceeds the Surface Water Action Level (SW AL)
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Figure 1
IHSS 000-190
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Figure 4
Constituent Concentrations
Above Background in Surface
Soil at IHSS 000-190
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Figure 5
Constituent Concentrations
Above Background in
Subsurface Soil at IHSS 000-190
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